Concise Explanation of JPA 50-18136 



From the line 12 of column 4 of Page 2, to the line 38 of column 5 of Page 3. 

First Operation Mode 

Here will be described a first operation mode. In the presented example, a prime 
mover 2 as an internal combustion engine is schematically illustrated. This prime mover 
drives rotates a shaft 4 penetrating a planet carrier 4, and drives a sun gear 5. In order to 
carry out a speed change and a reverse rotation, an additional transmission element such as 
a gear train, a clutch, a joint or the like can be interposed between the shaft 4 and the gear 
5, however, those elements are not illustrated to simplify Fig. 1. A shaft 8 connected with 
the planet gear 10 is joined with the planet carrier 6. A ring gear 12 drives a shaft 14, a 
gear 16, and a shaft 18. The shaft 18 as an output shaft is illustrated to drive a drive shaft 
20 directly. It is possible to interpose a known deferential mechanism instead of 
connecting the shaft 18 and a wheel 20 directly, however, it is omitted in view of 
simplification. There is shown a generator 22 schematically, and this is driven by a gear 
26 dynamically connected with the shaft 24 and the planet carrier 6. 

An electric generator 28 is connected with the gear 32 dynamically connected with 
the gear 16 through the shaft 30. The electric generator 28 is connected with the gear 16 
through aforementioned transmission elements. Hereinafter, the generator 22 will be 
called a "speed regulator", and the electric generator 28 will be called a "torque regulator ". 
There is provided a sensor 36 for sensing the speed of the prime mover 2 and sending the 
signal to a speed regulation controller 40. 

There is schematically shown a torque regulation controller 42. This torque 
regulation controller 42 controls an energy transmission among multiple parallel 
connection of an energy storing device (i.e., an accumulator battery 44), the speed 
regulator 22, and the torque regulator 28. Operations of the torque regulation controller 
and the speed regulation controller will be explained in due course, however, a circuit 
diagram is omitted to simplify Fig. 1. In Fig. 1, three is also illustrated a brake 46 which is 
controlled by the speed regulation controller 40. 

The torque to the sun gear 5 generated by the engine generates the torque on the 
ring gear 12 and the planet carrier 6, and this is relatable to the torque to the gear 5 by the 
algebraic relation including a gear ratio between the gears 12 and 5. Moreover, the 
speeds of the gears 12 and 6 are algebraically relatable to the speed of the gear 5 through 
the gear ratio between the gears 12 and 5 

Therefore, in case the gear 5 is driven at a constant speed and a constant torque, 
the torque applied to the gears 12 and 6 is constant. On the other hand, a velocity relation 
between the gears 12 and 6 is changeable so as to satisfy a static gear relation. For 
example: the gear 6 rotates at its maximum speed when the gear 12 is not rotated; and the 
speed of the gear 6 starts lowering when the gear 12 starts rotating. Since the torques 



applied to the gears 12 and 6 bear a constant relation to the engine torque, the outputs to 
be applied through the gears 12 and 6 relate directly to the speed of those. In case the 
torque demanded by the shaft 18 is larger than the torque relating to the gear 12, the driver 
operates torque regulation controller 42 to output the signal to increase the torque of the 
torque regulator 28. As a result, torque applied to the shaft 18 through the gears 32 and 
16 is increased. Under such situation, the torque regulator is provided with the electric 
power from the accumulator battery 44 and /or the speed regulator 22, and functions as an 
electric motor. 

On the contrary, in case the torque arising from the engine torque and to be 
applied to the shaft 18 is larger than the demand torque, the driver sends a signal to the 
torque regulator through the torque regulation controller 42, so as to absorb the power 
through the gears 32 and 16, and to send the absorbed power to the accumulator battery 44. 
Under such situation, the torque regulator function as an electric generator. 
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i 5 fcfPfflLt^-g-h y y*** 2 6 2 

2 5 6 Of^ffl £ fiRttt-i, % o t ©Wtft*. h ? 
y*x*2 B0<O = y*'y* yxkPSlX* 4 $ . 
x/ryfyt2 5 8«r»'B't6 J: 5 tcf^fflt*, 
h 5 2 6 0 ®ffiiJ®ttfil^©AXi^^(* 
3<5fe5>o liHit^M*- K2 7 8 

ifl&&ft08Ogiitt§2 8 0 i4riSC-C^i|&$h.5o 

|5l8Mi#HSCR1 1 4 " rcfcSK 

vZ£C s ^1X3X^2 5 8®35KW^ 
te^C^-ft t o -CJfe % c t #fif * 

a»jtfii 6 6^"b^iamais-^t:-*>4« 

2 6 0 <o-<-xWMK.Gi)}a-£tiZ ei 

* 2 8 6*£A,t-**9, SO^y^^O-J 
<D-<-^ftSt8B L 2 1 OO&lAHHf ie*S#**^ 

•** 2 8 84r£*» ^ofWSJttE-rftte-fe^-* 
ttfc>**X**o&? 1 6 4%4fc^t-i£#3* - t 
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1 9 4%*- KSJ&T^f-^-^ i 7 
L ; 9 2tij£B x -^^- K«8*ffi 

Sffe^ffijg^^lcfei^te^ yz'-fyx ■ b 
?y-y^ 2 5 6 «o-<— a— x i ^ ^HlS-feffilfi 
L : *L-C*<f s^f-29 4 ftfe-fcttfi&it 

ftfcB$te;i— K-9I/-15 2 4:S1i:t:ffi 
fib*- KKSHfr* l o o ■fc;' Ynfa.--f'i 

iSfi&KSH^-Ctt, 2 7 0 <a#Uhffiffiti* 

*.t>%l3it±l&t£ <, fcflta yrt 1 2 6<«t« 
Sit-f. JtLXa-yfTfHSMMM 54lt^n 
y ytii. 0=sr3J^^%^S«)^4:Eili-f So 

-f 9 0 * J Kl^. *-K* *4 >yf\ 0 8 4: 
f^fi&S-^-C *A •> f \ 56.158.160*JJ: 
xf 1 6 2Otfc)ffi4r0*$*t-Cv-* 'S^ ' *- K 
*»e> ' Elb ' *- K^Si-t* $ y7 • ? 

•^^-18 6t*flP#it?>^-< ^2 9 6 i.*<0^| 
tgJfE Kp y^T? b • ="f ^2 0 6 t^GflCfcit 

k • ^-f s»r-1 0 8 *£.«flft(] 

ix*t» *f7->"y3 /-^ 2 7 2a»S>i$GSfiiJ®J h 
7y**fi 2 5 e-^Mt-^i^-^Sfttcft t). 

X ' *y '^fW*rei®L v SCR 1 1 4®t*^- 
^^2 7 O^+AtaOii^?) t, *~ K • 

K»C-t y^'-BS'^SM, C<04 yf-ay<? 
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*1nh1&ffiffi8)*<i 9 8 tftmx-i * S CR#*7Mte*£ft^£^*36£i£1 0 4 

^&&3 0 0 tX''fittbfi%o &?<i i • 3/7 ? yt2 5 80&mt:y 

2 8^2!9ttlS*t%«A*t**Cffio-C«fil>-r&p 5 S '^*tofl#§££U * ft SCR 

hyu^p^S^mffi^^ 7*7? $yf- 1 1 4t**>'teSS*t* teSKSCRl 2 4<o?~ 

k • *4 o 8 t / ° / 7 ^ >^ • = 4 a* yoiit-iSo 

1 8 6*0*4 yf-fcBM^Ltf). Lfc^ot ^i<fct<^U, K^Of 
SMftJ«JMI*ft2 0 Qtom&*mKLXft& io 1 0 8* , Mfr , -v»&»*.*£fcK: J:o-c*fl 
^^^•t^o 7*?? S • =M^1 8 6^ ^46"C»D£e>^^i.. feSfi^ xfyf 1 2 6**. 

2 0 6^^tt 4 ^^$^b^*o h A^flqS&gfciiC-f vffifi 1 3 4 

^29 6 tftm*4 vri 0 2tt* *- K is 12 e^ftmSftfc^S-^ y .tO^T* 
4 0 84: - lf£ ' ZtbR-otfT-yy* '*a-j*5S£S1 0 2,1 0 4^5afiL<&a6-C. *T 

2 7 2*> 'mm ' «»KflHMlE^«t» ^^fB • 0 4o->^jfiS 

*>;Kft:^J:5 2 6 4 ^bO^>^t'SCR 1 1 4#*>'K:$H 

-j* 2 7 2.©+;ft*«y*rt:tf fc ^y^^ 20 K'Mff 1 08(c^5^O^<^^1 5 6, 
2 5 6 ©^~*Ea]8&oADaifc$3xrx^ 3 0 4 1 5 8 ). ffiBtftSEIKffi 1 84o^-f^f 
fcfittU «*«*«v^6*»ftJfc»-c±#L-C 2 0 2. h^^MgIMM2 0 0* ^J:t>' 

ftl&LtcX 5 fc % ^^ s ^' ayfyf 25 *o^A^ . JuyfOffltZlt % 10 00 

2 5 8tt> B;fo SCR 1 1 4#*7lcfett«*L£ l«M>MH"C. — S6Wat^^58fe» 1 0 2 

2 6 Ofci&urams-e^Kfco thii, SCR 12 6**SCE124, 4 * *S * \ Z Q to *V 
1 1 4***K:ae«o»3eL*i«fHI^7lcB% ^4*- K1 2 8fcifii:*t:& > S-f*o i^LCili 
t*U**fc* SCR1 1 4#* 39 £-£ft#i 8 0 0 SSfiLtLtofcit, avf 
7fcmffi$KX L t^tc&<0*<oteSbf <i is? 2 Bt**i <**Et#*«Efc#L 

fcI5a6oflHtt4r*LtL Xjf^-^M^ fi«M * 1 3 2**fcC*E»*IM 

o o%fcifi^fra*ri*tefe*o tai ^fc£tofi&fafcJESfr*t*o 4 1 3 24*tt 

■tW^*-*-**** 1 0 4tt^n^/^ . fl-fa^*. i 2 6oSE3jiSCR 

-fcfi£JS$^rbix. ^*^yu*-©tf*»$l«tt 35 1 1 4 , 1 2 4 * ±fc^*#W&ivC* ttbo 
SC R 1 1 4^7fc§J0^fc^^^fi SC R*^«EKtttf»LV^BEE"t:Ate'' : 4 T 
*o MWWtfsfi^fciN t&b^PNP h 7^ ^L^ 0 t^SSCR( SCR1 24nf 
2 5 6 ^?te>^5)4 ^f-^^^ifg^- t?Jc^7"CA*cinctt3ft) **7KLXW,®WL 

SCR1 1 4tt*©-!M ^A4#^#ffl -f ^^^^^*tt*t«>Aflf«M4f7^^'^^ 
tc^x^I$iii:r^-T^t^MM</j:6o^ ^'-f^-KI 7 7 fc«C^6SURtf *-£ * 0 = 
Mlfe0Mll^v^#icit£:iihK»o^4ac&. ^f^f 12 6tt*W*- Kl 5 fl 

t , s c r 1 14 itafij ^/'tint-c ts*t n *m " ^^>o «ge#fflj«aiS®^iH3«, 

SCR1 2 4«t^py^ ->>^jcfi!c0^^te«7 *tfS6B#M -^^^%*§iiSCR 1 1 4*r^>-rt: 
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21 22 

B-OB»MJkJ|8m»«Mli*4>»-/»'1 OO^ffi SCR1 1 4fcHT:#flfcS!®2 0 0*«fm*« 
»*J:tfW£©W»te*- Klc«fli3lt-C\.*$£ *«. iiESCRj^^t £fc|Wg#2 0 0 

MMKBttV,«-ritO«- Klctmi;#i6-CfWL % 0 SCR1 1 4 ? tefefflE S ft* i , t 5 LTfl? 
ZLXftlKifiMLtct* toM-enjej***- s F«#ii#S*t*'<#-e 
t'tommW. 1 0 gOiKfy'/s /-jf 2 7 2<offi ftms*i«c^*U*Hte>*v.^ tWoX, 

SCR1 1 vfc*n.*tfg«8^jtt;63Ua> JO 1 1 8%r4fc<' / SE^Toa/d^, Site J: OS 

^tfrx^A^-fcSSSL, -tfcfc>-fc-t;h.<b>S:5fc £*vC» mLKfo<KV 1 9 Kit 

SCR 1 1 4 4*0H*>ii, -t-^fc^ '^-^ " fcfeffi is Hftie-C-^fiSSLfctfe'), *- V 

-»t, /ivf*-Kl 1 8 4raUt«miHlte#*.e> nc*Sfc£» «ffi$ft£^1 6 4<o-SB**a& 

^-e&s : ma^rt k£ c zmffi&ft& 2 0 0 K jsk. jmbsi37'b^5 ? x^ • n-< ^wo&tt 

^C2>Siif{<o|llSf4)* 4l§i6ipft.fc 5 0 * 25 =t&*7 U • f-fx^KJfltiti-s j; 5 te'f 
ft**.. toWt:*«±ffiffi*«iE?iJfcfeo-cv.'% ^^-py^$n;fifb^2 9 6 , 3 0 2*x 
*#S"BOM3fcft^T#U>&SWs*>fcib 29 8 , 3 0 0#fluUft«T*|Jt\,'-C*- Kjg 

atetfo^/MH 0 6*^'0«#* j 7'b JO S2 8 2«» ftUaaft&4Mk<fc£i:&£*ie*** 
* xjr •^^fs'^i 9 6,1 SBtfflttL. mafet^-f*- M 1 8 to«**#om£EJc 0 
7*0^7 * xjr • 0 2 , 2 0 4fc*f* i&^SflEfcl&fcSHfc*. JI& h 

fijtcL. -tLt*- K •^'(s'f 1 0 8<D#iig* ^F^ttHfeEih-f 5> J: 5 itftm-t* Z. k&fri> 5» 
2»tc-f*o tft?><03Cffc{±. teSft = ^&ntt1Mlfti£fI 
1 2 6M«fH-Cte Ofio 'fii 'fiM9M& 3s 2 2 ( 31 1 * J: V 5 H#Jft ) 

-tfn. Kn^T-Tf h • =^2 0 8^t1f 4t" fitrifiL jt«K ( 1 ) IMjfl-t!HHr«flifc 

j*«L-CL iofcfc SCR114«. A UtIgi!;tS2 NgHEXftMflOS^ h 

&sb*- r-c©«f#te^Ltitffitt-e*.2. i-^ j» it? ( 2 ) mstMiSimm^^hHi, 

\.-\-i>*k.% tfrnwimmzmy a 4«, *? jft^®^ 4/c*t«^-icj:») h^sn«^tt2 8 
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23 24 

/^fcJ6£*ii%m;&fc«!>***©*M»*, <•>< fMif 2 2ti» ft*EWie»*, #8&#&3 1 0 

^o£Sfcj?JfcKJ^-Ct±. -rtJtelttiettiWL t, H«W»HMI3 12,314,316 

LfrUt&b. K-&«M6t?»**K3ta««iW««*3; tt/"^? ft«»/«3 18-318' , 

K Ki«H-C««JO»fee> 5 320-320'. 322-322' £H8&L.-C 

Xtsb-f ;*L-ca*»B»tt«tt'3*alc, 4>fr< 3 2 4 ***t*'frl»WltW:4%WT8KO 'J 

i fc: KK*>* tfc# A-4HA,-ev->t:*R-hft<teK-t%Ct^"C#» a$ 

*x^>'t^l^ttH:jte'e■^^^-Cv^^blElfc^M#fl tSO^-ft* Bg^KttraialrjF-OfcJMBIfcfc 
£S3 6©ffi2Mt-£iifc*t3*-*° *©«#* * *f itf-t©* 5 &#©«£•* 

;?fctfsfflS-$*fci6K, igSAD«t()IB!(ElKi^fcS S«;ft«2£S?§««t*<a&ffigWtll4 4£© 

©*£ 3t±^«Anttft«oiHie't%5gSa^ 1 ll8i: * 0 * to* A4*_kKH£ifcL fc, K 

^ftiKB^^-A-i 0 0 tn'gttteffl&'okox- tf-esz* -rtsht* m^sc R3 ism&im 

fca^fWJt^a-^m^sijffli^^^-^Ki-o-cM scrs 2 e^fi* 1 ? • 1 Kfcffistu fc^-c 

ffil$t!-^o fct ly-^yRpMi'i^L J: ^C^fH. 3 3 0 i^Offill«tlJ£^'^^ 

Ut^ft, ififiAaift^a'B^SiJ©*^^- vicS$*v4 %o-C*o-c v Jto^iiJEtt 

^(onKo^a.-^-f -u-'f ^^ie^*-tte>Ht 30 pnp k ^y-^^isiB&3 3 4© ; £8M rt'-r 

h-»'?*<)>tiL< L, Lfc^otiy x^-CSfe * 4 * >^ • => ^fJ't 3 3 2 ©jfc 

RPMfrJe-fJ: 5 KfMB-f*. *ftK&L-C, * fijf^«)llSic = x^u- ^n^3 3 Sfrb®*&& 

vv>vJ!K^^pt*^H» &«an$ftfi®:£ fi-flclo-tllWBSlx*. E8&iHS3 3 6**«#& 

JtoU fe<t-xy;y©Aff^Jat5o %xx*>y#f*«*S§a=»3 6*e>©flHlfc©W 

*tLt. xx-^xRPMCiSa^JSKltxx^ oft»SlrW'<-C. 6ffiM£ffi-9fcJtffiS3 4 0 

t <fc^5l2*#M-ri t, ^«JB«^E2 2,^ %li*'6f ai^M^tJSiL-tiiKi 0. 

S«*£i«ftiJ«!l]S&jf3 4 0 , # 0 *«to ! -th.ibO±#'a jiS»D»«fiicj:o-cxx^>'2^2|e>*t*«ttt 

te-4 4 to ftljgllS tfco— WiSBSSKt^i, WftWtrJtft-f *o 

£O^Jf« 1 0 0 0 - 1 0 0 0 01KORPM h ^^SDS^EO^JO^B-g-IWl^. CfiS 

l6H»ctefc-5t:f*»1-4 1 5k.mt2tit\.-Z>& SCR3 2 8 Ups'^ • ^'^-2 4 2 A 1 ??© 
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^JffilHK ftSWK»* 1*°^ 1 * 

v 1 K 3 ;K. PiSCR326,328 tttejftSK 
IB 3 4 4 t ' * 7 " Kte5ft3;h.*o ^<^^3Efi£(H] 
8& 3 4 6 -C&£L fcjaaU'^-***. ffi S C R#* 
7fcte«*ix4oi:, BT*ftHfl 3 0 

4 • y -fey h ■ 3-e* 0 

#Bft4 4«03tm«0fcAO2 OOVi 

©*>©-CfcW WftftEfttftlEIttffl 3 4 8 Wf 

B#%ji*Lfci £*C, 2ffl©fll<0ftll«*fi«H*-f 

& h ? ^i>;**JtMS*3 5 0 leW* f**-- ■ 
<*M K3 4 9-<-*&2imfl:fcifct2i-?>ci • 

3 5 2**yKS*i^flMHa(ftlH3 5 4*ifiC-C 

S2l#i&3 5 1 <on&.Mfe)&K * ? 
SCR 3 5 2**7Kte**** iw«3*fctt* 
•f^^-C^io SCR3 26«SCR 

3 5 2«j&9jgL1W9#;t*-¥*:*i: 

H1MM3S 4©f8»ftJSKk**;!>*fce>-f3iL 
*'P)ita«fS^^fcA:OT:S : 'Safe4 4<Oifift'E • 

*yKSht. HJ8& 3 6 2 5 JifcfflM* 
"Cii<taS3 6 4*f^->-tc**4o ^v-^ 
3 6 4« = u-^mffifi»mtea^iK»8l2»« 

■yyfttct *.« ' 7«t K'J ' ft*.' LffiWKffl 
*-C«9K**vS>„ CO J: 5 Ac " 74 K9 xj/ ' 
«t»oJB!«ltty **-*»*«S3 6 0 ©1WMB 
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3 6 ScmffitrSfci^o ^-(^/- nvr'v'if 
3 6 8fc#b&^>-t^*'Sffi<o*£2tt^ 4 $ >^ 

2 1 8©mffit-»I3:KSo *«ft«EE2>S*S/J 
(ftot^-f $ • 3^rv-tt:3 6 8*» 
wmMil 7 0©RC^Kicnc«tL#5«M4 l 
y*^-3£**t«8f 3 6 0©*§*S 
nfc#»HMfcMlp t i-o 5 6 k * fc. * -f >^ 
ayf'^t} 6 8©S$'£^ s *©SEKfi'r5g© 
a^m£E^ £ 9 Jg^Ss 3 6 0 * *©SW<6'#ffi~ 
M-ti-C, t»«S3 6 0©#ii*««-fft cite 

IB 4 L d«e> «fa irfiv," i £ k * v *y R P Mfcif 
■tti4rsW?fc ^ 

-t<0SiJ®@SSM( 8**1* )«*. %<oK-M>iW& 

JifeKf^-CtidSftl 9 4<o**ti£<|31i;<b<Oi: 
-f*ct*5t-# ^©ttJ^ii^i^RPMfrit 

1 l6»kSttAit%fc*i)Jil||i«tciltt*ii*« 

SttA^£. *Ltr±EiCft«ictR9 

4r^®[ £ -f zmthWifrh o * * a-*'- * ^ *a» =¥ 
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